OBJECTIVE: To evaluate the effect of the implementation of the National Resident Assessment Instrument (RAI) system on selected conditions representing outcomes for nursing home residents. DESIGN: Quasi-experimental, pre-/post-design, with assessments at baseline and 6-month follow-up. SAMPLE: Two thousand one hundred twenty-eight residents from 268 nursing homes in 10 states before RAI implementation, and 2,088 from 254 of the same nursing homes after implementation. MEASURES: From the full RAI Minimum Data Set, measures of dehydration, falls, decubitus, vision problems, stasis ulcer, pain, dental status (poor teeth), and malnutrition were examined at baseline and 6 months later. Poor nutrition was evaluated using a body mass index score below 20 and vision using a 4-level scale; other conditions were represented by their presence or absence. Decline and improvement were computed as the changes in level between baseline and follow-up, limiting the sample to those who could manifest each such change. MAIN RESULTS: Of eight health conditions representing poorer health status, dehydration and stasis ulcer had significantly lower prevalence after the implementation of the RAI (1993) compared with 1990. At the same time, there was an increase in the prevalence of daily pain. Fewer residents declined over 6 months in nutrition and vision after implementation. Although for these two conditions there were also significantly reduced rates of improvement, the net was an overall reduction in the 6-month rate of decline for all residents. Pain also demonstrated a decline in the postimplementation rate of improvement. The combined eight conditions showed reductions in the rates of both decline and improvement. CONCLUSIONS: Several outcomes for nursing home residents improved after implementation of the RAI. Of the four conditions for which there are significant declines in prevalence or outcome changes, three are specifically addressed in the care planning guidelines incorporated the RAI system (all except stasis ulcer, although there is a RAP for decubitus ulcer). Pain, the only other condition with a significant result -an increase in baseline prevalence -also has no RAP.
T faced this decade with numerous challenges brought on by the reforms mandated in the Omnibus Budget Reconciliation Act of 1987 . Among the several provisions of this law to improve quality of care in nursing homes was the requirement that the federal government develop, implement, and then evaluate a comprehensive system to assess residents. In this article we consider the effect of the implementation of the National Resident Assessment Instrument (RAI)' on specific residents' health and medical conditions. For the selected conditions, we examined whether the RAI affected either the prevalence or incidence of the condition or the likelihood that a discovered condition would be resolved.
For editorial comment, see pp 975,1025,1027
By October 1991, the RAI was implemented in all US nursing homes as a requirement of the Conditions of Participation for the Medicare and Medicaid programs. As a result, virtually every nursing home completes these assessments. Every resident must be assessed using the RAPS Minimum Data Set (MDS) and have individualized care planning based on the information contained in the RAI Resident Assessment Protocols (RAPS).' The 18 RAPS represent major problems of nursing home residents, such as cognitive loss, incontinence, and pressure ulcers (decubiti). Each RAP is "triggered" by particular MDS items or combinations of items that indicate whether the resident has, or is at risk of having, a problem in the RAP area. The RAP then provides "guidelines" for care planning, helping care planners think through possible approaches to curing the problem or at least maintaining the resident's current level. This article focuses primarily on those problem areas represented by the RAPs, with several additional areas not represented in the current set of RAPs. Several of the RAP domains, such as activities of daily living (ADLs) and cognition, are the subject of separate analyses described in a companion s t~d y .~
The current analysis focused on selected health conditions or problems. From a broader list of potential problems, we omitted those with extremely low prevalence (hunger or internal bleeding) or relatively lesser importance for nursing home populations (such as debris in mouth before going to bed). Out of this list, before the data analysis, we selected eight conditions to examine: dehydration, falls, decubitus, vision problems, stasis ulcer, pain, dental status, and malnutrition.
There is considerable literature extant on the prevalence of each of the eight conditions examined here, as well as on their risk factors (for dehydration: falls,.',6 dec~bitus,'*~ vision,','" stasis ulcer," pain,12 dental tatu us,'^,'^ and malnutrition"). In the models here, we were primarily interested in differences in the (6-month) outcomes and in the prevalence of the conditions examined. For these tests, the inclusion of risk factors would likely obscure the primary effect examined. For example, the differences in outcomes we wished to identify might be achieved by changes in practice patterns that altered risk factors.
The research reported here examines the differences in the selected conditions between pre-RAI and post-RAI cohorts of nursing home residents. We hypothesized that there would be fewer residents acquiring the selected conditions (or declining on a functional scale, such as of vision) during the 6-month follow-up period after RAI implementation, contrasted with those residents in the pre-RAI era. We also expected comparatively more residents to have conditions resolved or to improve in function in the post-RAI era. In the description that follows we examine these changes and attempt to differentiate the effects seen from other changes in nursing home practice that have occurred simultaneous to the RAI implementation.
METHODS

Sample
Data were collected for this study using a cluster sample within 10 states, in two rounds. In the first round data collection (1990), states were chosen based on four criteria: geographic location (federal region), reimbursement methodology (case mix or non-case mix), high/low Medicaid reimbursement level, and high/low staffing levels (as reported in the federal MedicareIMedicaid Automated Certification System). To increase efficiency, data collection within each state was concentrated in counties in one standard metropolitan area (MSA) and more rural counties adjacent to each MSA. Twenty-four facilities in each MSA and three rural facilities were recruited for each state (a minimum bed size of 25 was used, to assure a sufficient sample of residents). In each facility, sample sizes of 8-16 residents were chosen, based on the size of the facility. One quarter of the sample were new admissions (between 30 and 60 days of admission), the remainder from those in the facility over 60 days. The second round of data collection, in 1993, went back to these same facilities. Three facilities had gone out of business, 10 declined participation, and 1 was deemed ineligible. In total, 95% of the first-round facilities participated in the second
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_ _ round of data collection. A new sample of residents was drawn, using the same protocols, except that residents were selected randomly rather than stratified by length of stay.
Detailed description of the data collection appears in Phillips et al."
For each resident sampled in either round, data collection included a full MDS, completed by project-trained nurses at baseline and again, 6 months later (follow-up). As always with the MDS, assessments used multiple sources of information to identifying resident characteristics, including discussion with and observation of the resident, discussions with facility staff of all shifts, the medical record, and so forth. The same protocols were used in 1990 and 1993. Residents no longer in the facility at follow-up were tracked through all locations (hospitals, back to the same or other nursing homes, or to a private home in the community), or to death. These activities are documented in a companion study on transitions.I6
In total, the sample used in this analysis was a cohort of 2,128 residents from 268 nursing homes in the first round, and second cohort of 2,088 from 254 of the same homes in the second round. Weights assure that the samples appropriately represent the study population, by adjusting for differences in the number of facilities chosen in each location and the numbers and types of residents sampled. Each cohort represents a population of more than 500 nursing homes in the 10 states, with over 60,000 residents.
Model Specification:
We used logistic regression to examine the effect of the RAI on dichotomous outcome variables. The analysis was designed to address the problem of differential exits, for an improvement such as slowed decline in the second round (post-RAI implementation) could have been achieved by having, for example, a higher mortality rate for those who had declined. The approach taken for each of the eight conditions was to examine two dichotomous outcome contrasts, all compared with the stable outcome (that the resident was in the same status with respect to the dependent variable at baseline and at follow-up). Therefore, after eliminating those who exited, we contrasted decline versus stability and improved versus stability. (A third set of models, contrasting exit and stability, are not reported here. There were no significant differences in the two cohorts in the rate of exit.16) Those who could not decline, because they had the condition or were at the lowest level already at baseline, were eliminated from the analysis of decline; those who could not improve were similarly eliminated from the analysis of improvement. For example, to test vision, we considered the visual level of residents at baseline and at follow-up. Regardless of initial condition at baseline, residents who left to home, hospital, or by death were classified as exiting. Residents who did not exit and were assessed at the same level at both times were considered stable. Among those who were able to decline (i.e., those with other than the most severe visual impairment at baseline), those who did not exit and at 6-month follow-up were at a less functional level on the 4-category MDS scale were considered to have declined. Those improving were identified in a similar way. This logic formed the "decline" and "improve" dichotomous variables to test (vision) outcomes. For dichotomous variables such as stasis ulcer, decline represented the incidence at the 6-month follow-up assessment among a restricted sample of those who were free of any stasis ulcer at baseline; improvement was the incidence of a resolution in the sample of those with an existing stasis ulcer at baseline.
Outcome Variables
Of the eight domains selected for examinationdehydration, falls, decubiti, vision problems, stasis ulcer, pain, dental status, and malnutrition-all except stasis ulcer and pain have their own RAP. Other than dental status and malnutrition, all are represented by single items on the MDS. For dental status, from six potential dental items, we focused on that describing broken, loose or carious teeth (abbreviated in this article as "poor teeth"). Other dental items were either very unlikely (e.g., inflamed gums) or more a measure of process than of condition (eg., daily cleaning of teeth/ dentures). To represent malnutrition, we employed the body mass index (BMI)." The BMI, also referred to as the Quitelet Index, is the ratio of body weight to surface area, or, more particularly BMI = weight/(height)', where weight is in kilograms and height in meters. (When using inches and pounds, as in the MDS, the right side of the equation can be multiplied by 703.1 to achieve the correct result.) The BMI is regularly used to represent nutritional level and has been considered the best simple indicator of the total amount of body fat.'8 Both low and high BMI have been associated with increased mortality in many (although not necessarily nursing home) populations." There are no agreed standards for malnutrition for the BMI in nursing home residents. We used the threshold of the 33rd percentile in our data; residents with BMI below 20 were deemed malnourished (a parallel analysis, using a score of 19-the 2.5th percentile-showed similar results).
For outcome variables that represented dichotomies, we contrasted only the presence or absence of the condition. For the two outcome variables with multiple levels (i.e., vision and pressure ulcers), we considered any improvement or decline from the baseline level. Of the final list of variables, all had at least acceptable inter-rater reliability (kappa values in excess of 0.4).20
Independent Variables
The primary independent variable in the logistic model was an indicator of "post-RAI cohort," which tested the hypothesis of significant outcome differences before and after RAI implementation. Covariates in the main effects model adjusted for other major characteristics of the resident which might have an effect on outcomes. These covariates included measures of cognitive performance, functionality, case-mix intensity, and, where appropriate, baseline status of the condition.
Cognitive function was measured by the MDS Cognitive Performance Scale (CPS)." This scale has been shown to correlate well with a gold-standard clinical measure of cognitive function, the Folstein Mini-mental Status Examination,22 and its variables have very high measured interobserver reliability.20 The CPS has seven categorical levels, ranging from "intact" to "very severely impaired." The CPS was entered in the models as six indicator variables, with "intact" as the reference group.
Physical function was measured by a composite scale of MDS ADLs.'~ This scale combines the ADL self-performance variables of transfer, locomotion, eating, toileting, dressing and bathing, and bladder continence. The lowest score is indicated for residents who are essentially continent and independent in the six ADL variables; on the other end of the scale, the highest value is assigned to residents who are dependent in eating and at least two other ADLs, or one ADL and totally incontinent. This scale has been shown to be negatively related to 6-month mortality and positively related with returning home. With six categorical levels, we represented this scale in our models with five dichotomous variables, with "independently functioning" as the reference category. The ADLs have some of the highest interobserver reliabilities of all MDS items.20
Case-mix intensity was measured using the case-mix index of a modified Resource Utilization Group (RUG-111) classification. The original RUG-I11 system categorizes residents into 44 mutually exclusive groups using primarily the type of resident and a composite measure of resident function (ADLs).'~ RUG-111 groups are computed using items from the MDS and a limited number of additional items (available in the MDS+ instrument used in several states that have implemented RUG-I11 as part of case-mix payment systems for nursing homes-they will also be available in the new MDS Version 2.0). As these additional items were not available here, we developed a "RUG-IWMDS" system without them. The RUG-IIVMDS has a total of 31 groups and is nearly as powerful as the RUG-I11 system in explaining nursing home costs. RUG-III/MDS explains 38% of the variation in measured staff costs (weighted nursing time, for nurses and aides) in the original RUG-I11 derivation sample of over 7,000 residents in seven states. (For contrast, the full RUG-I11 system achieved 41% variance explanation of this same variable; the RUG-IIVMDS and RUG-I11 systems also explain, respectively, 49.2 and 55.5% of the variance in totalnursing plus therapy-costs.) We used these same data to develop a case-mix index (CMI) for the RUG-IIVMDS. Although only manifesting 31 discrete values, the CMI represents the (numeric) relative cost of each of the RUG-IIYMDS groups. This CMI variable was used here as a continuous covariate to represent baseline case mix in the logistic regression.
The ADL scale and RUG-III/MDS CMI are correlated. However, as the hypothesis tests only the significance of "cohort," and as we do not attempt to interpret the coefficients of other variables in the model, this causes no analytic problems. We also did not enter any of the many possible "risk adjusters" for the eight conditions, as this could "overcorrect": facilities would likely address such risk factors as part of an appropriately performed, RAI-driven, care planning process.
For two of the outcome variables, vision and decubitus, the baseline value was entered as a covariate, to adjust for initial status, This inclusion was not necessary in models for the remaining six (dichotomous) outcome variables, as it was implicitly accomplished by restricting the sample considered. In models of improvement for dichotomous conditions, we only included cases that could improve, i.e., those that had the condition at baseline. Similarly, in models of decline, we included only cases that were free of the condition at baseline.
Additional logistic regressions were run to assure that neither other resident characteristics nor facility characteristics would explain any differences seen in the pre-and post-RAI cohorts. These models included resident gender, length of stay (grouped into those staying less than 60 days versus all others) and age (grouped by decades from 6.5 to 85 years old); and facility characteristics including bed size (0-120, 121-200, and over 200 beds), ownership (for profit, not for profit), urban/rural, freestanding/hospitaI-based, staffing level, and state. Again, the goal was not to estimate these effects; rather it was to determine if their addition to the model drew explanatory power away from the variable identifying the cohorts.
Although the pre/post differences in decline and in improvement of each of the eight conditions were evaluated by testing the coefficient of the cohort indicator variable, we also developed a summary measure across all eight conditions. Decline and improvement were modeled separately. We computed a standardized score for each condition by dividing each conditions cohort coefficient by its standard deviation and summing. As there were only weak correlations among the outcome variables, we then applied the standard z-test (with known variance of the square root of 8 ) to each of the two statistics.
Analytic Methods
To adjust the variance of estimates for sampling effects, weights were computed based on the sampling design, and the analysis was performed using the logistic regression procedure in SUDAAN.2s Comparisons of baseline prevalences were also performed in SUDAAN, using the chi-squared statistic. Other analyses presented here for descriptive purposes used other procedures from SAS,26 although again using weights to adjust for the effects of sampling design. Tests were considered significant at the .05 level. In a few instances, tests were applied to less than 100 observations in each wave; despite the power of the weighted statistical procedure, these results involve very small numbers of observations, and were considered inappropriate. With two simultaneous contrasts for each outcome considered by logistic regression, we applied the Bonferroni correction27 and applied a significance level one-half as high (.025) as that traditionally applied.
RESULTS
Descriptive baseline statistics on the 4,216 residents (representing a population of 121,337) in the combined pre-and post-RAI samples (Table 1) show a population very similar to that seen in other studies (see Phillips et aL3 and Mor et al." for an analysis of the effects of the RAI implementation on hospitalization and other exit rates).
The prevalence of the eight selected health conditions at baseline ranged from 2% (dehydration) to 59% (any visual impairment) in the pre-RAI cohort ( Table 2 ). In the post-RAI cohort, prevalences generally dropped, for example to 1 and 54% for these same two conditions, respectively. Of the eight conditions, two (dehydration and stasis ulcer) showed a decline in prevalence by the post-RAI round that was statistically significant. Two conditions showed an increase from pre-to post-RAI: the percentage of residents who had falls increased insignificantly, but the increase in those who had daily pain was statistically significant. Still, overall, the average RUG-IIVMDS case-mix index changed only 1.7% (from 0.89 to 0.91, P = .20) between the two cohorts.
Results from the weighted logistic regressions of sixmonth outcomes (decline and improvement) for the eight selected conditions are displayed in Table 3 . In particular, the coefficient, odds ratio, and significance of this coefficient are provided, along with the number of observations in both Combined pre-and post-RAI cohorts.
range of levels were used in other analyses.
Levels of the CPS and ADL variahlcs havc been comhined for clarity; thu full t Using sampling weights to adjust to population prevalences (n = 121,000). waves, combined, that are included in the analysis. As discussed earlier, several models involved very small numbers of observations (for improvement: dehydration, stasis ulcer, and poor teeth), and are not considered. Taking dehydration as an example, only 60 residents (3% of total) had dehydration at baseline in the pre-RAI sample, and only 22 (1 Yo) in the post-RAI wave. Within these groups, only 2 (pre-) and 4
(post-RAI) nonexiting residents showed improvements. In models contrasting 6-month rate of decline in the eight selected health conditions, two conditions-malnutrition and vision problems-showed statistically significant reductions between the two cohorts. For malnutrition, after adjusting for other covariates, the post-RAI cohort was only 50%) as likely to have a decline from baseline compared to the 1990 cohort; for vision, 44%. Although not significantly different from zero, we still note that seven of the eight conditions exhibited decline and the summary score for the eight decline coefficients is -6.62 and highly significant at P < .0001.
At the same time, six of the eight conditions showed reduced improvement rates for the post-RAI cohort, although two of these involved very small samples. For the two conditions with significant results for decline-malnutrition and vision problems-improvement rates were also significantly reduced, as was the decline rate for pain. For the eight conditions the summary statistic was -5.23 and significant at t Test for differences in prevalence at baseline was performed using the chi-squared statistical test within SUDAAN, using weights to adjust for sampling bias. Significance is achieved at a = 5%. t Indicates significant effect of cohort at a = 5% (adiusted to a = 2.5%. with Bonferroni correction).
t Test involves less than n = 100 in each wave. equation are CPS, ADL scale, RUG-IIVMDS CMI, and cohort. For decubitus and vision models, baseline values are also included as independent variables. P < .0001 (the score dropping the three conditions with small numbers of observations was similarly significant). Secondary logistic models were fitted, using additional variables to represent resident characteristics (age, gender, and length of stay) or facility characteristics (size, ownership, urbanhural, free-standing/hospital-based, staffing level, and state). These models did not demonstrate any consistent indication that the results described above would change.
That there were post-RAI reductions in the rates of decline and improvement for the same variable-malnutrition and vision-provides potentially confusing findings: with both decline and improvement outcomes reduced, it is unclear what was the net effect.
Both to untangle and compound these effects, we consider here the example of outcomes in malnutrition. In this work, we simplify our models from the multivariate logistic results and consider only the primary effects: (weighted) prevalences and 6-month transition probabilities. Therefore, these results augment and explain, but do not replace, the confirmatory results of the logistic regression.
Comparing the cohorts at the baselines, there were fewer residents in the post-RAI cohort who were malnourished (BMI < 20). Figure 1 shows the 6-month outcomes for malnourished residents, with the percentages displayed for the total baseline sample (malnourished and nourished), i.e., out of n = 2128 or n = 2088 for the pre-and post-RAI cohorts, respectively. We see here slightly different rates of improvement in nutrition for malnourished residents who did not exit (6.5% in the pre-RAI round, compared with 5.0% in the post-RAI round). Slightly more nonexiting residents also remained malnourished (18.4 vs 19.6%, respectively) . On the other hand, for the more numerous residents with adequate BMI at baseline, a greater percentage 6 months later remained nourished in the post-RAI cohort (50.2 and 53.9%, in the pre-and post-RAI cohorts, respectively), and fewer declined (6.6 vs 5.3%, respectively) (Figure 2) . If we consider adequate BMI and discharge to home as positive outcomes, then a sum of these statistics shows that 59.5% of the all residents in the pre-RAI round had good outcomes, with this percentage increasing to 61.6% in the post-RAI round. Alternately stated, although the rate of improvement was reduced in the post-RAI cohort, its effect was more than compensated by the reduced rate of decline for the larger segment of the population (those with adequate BMI). Similar accumulations can be performed for vision. The results are summarized in Figure 3 that displays the strict averages of the vision scale, which ranges from 0 (adequate vision) to 3 (severely impaired vision). (This scale has not been proven to be numeric, so any averages of the values are solely for the purposes of display.) We see again that at baseline, the average vision of residents was better in the post-RAI cohort. Also, although vision declined in both rounds (i.e., the average vision score increased) from baseline to follow-up, the decline was slower in the post-RAI cohort.
DISCUSSION
Of eight health conditions representing poorer health status, two -dehydration and stasis ulcer -had significantly lower prevalence after the implementation of the RAI (in 1993) compared with 1990. This occurred within samples drawn carefully from the same facilities and with the same sampling methodologies. In addition, for one condition, daily pain, there was an increase in prevalence. Overall, there was essentially no difference in case-mix (as seen in the RUG-III/ MDS case mix index) between these two (baseline) samples, even when tested with the considerable power generated by the sampling design. Perhaps more significantly, two out of these eight conditions demonstrated fewer residents declining after implementation: nutrition and vision. These same two conditions had significantly reduced rates of 6-month improvement. However, the improvements occurred for a more restricted subpopulation (those with the condition at baseline), and the net was an overall reduction in the rate of decline for all residents. Only one other condition demonstrated significant change in other than a very limited population: the resolution of severe pain was also lower in 1993. Overall, the combined eight conditions showed reductions in both the rates of decline and improvement.
RAI EFFECTS ON SELECTED HEALTH CONDITIONS
Of the four conditions for which there are significant declines in prevalence or outcomes (dehydration, stasis ulcer, nutrition, and vision) three are specifically addressed in the care planning guidelines incorporated the RAI system (all except stasis ulcer, although there is a RAP for decubitus ulcer). Pain, the only other condition with a significant result-an increase in baseline prevalence and a decline in the improvement rate-has no RAP.
These findings provide partial support for our hypothesis that there were declines in the prevalence and 6-month outcomes of the eight selected health conditions over the period from 1990 to 1993. Although our models of outcomes are not strictly measures of incidence, for residents could have had a problem condition that was resolved within the 6-month window, it can be expected that they correlate highly with incidence. Although the actual differences seen range from small to moderate, they are applied to virtually all residents in US nursing homes; for example, a decline in dehydration prevalence from 2.02 to 0.95%, a decline of over SO%, means that there are in the US 18,000 additional residents without this condition and a system without the cost of its care.
It remains at issue whether the detected differences can be attributed to the RAI, and are not just the result of other temporal changes in nursing homes over this period. To gain credibility, there should be evidence of a causal path to the differences seen. We examine this path here. First, three out of the five conditions with significant findings are addressed by RAP areas. For example, for dehydration-an acute condition with potential fatal consequences if not addressed-the RAP guides not only the better detection of dehydration but also the identification of risk factors (infections, fever, poly-AUGUST 1997-VOL. 45, NO. 8 JAGS uria; use of laxatives, enemas, or diuretics; and systolic/ diastolic blood pressure drop upon standing). The nutrition RAP addresses physical problems in consuming food (e.g., swallowing problems or the lack of adaptive devices) but also problems to be reviewed for causal links (e.g., mental problems regarding eating, such a fear of poisoning). Vision guidelines address not only the availability, use, and appropriateness of glasses, but also the appropriate use of eye medications (eg., to control glaucoma) and environmental modifications to help cope with visual problems.' Although stasis ulcer was not directly addressed in a RAP, some similar material was covered in the RAP for pressure sores (and the drop in prevalence of decubiti was close to statistical significance). Second, we know from companion research that these same three conditions are significantly more likely addressed in a care plan in 1993 compared with 1990"; care planning for pain was not addressed in our study. After this, however, the causal path becomes more obscure, for we do not have objective data on whether care plans were well designed nor if they were enacted. Other data indicate that staff perceive that the RAI helped them improve residents quality of care and we have parallel results for measures of process2' and outcome3 appearing in companion studies. At the same time, many of the other challenges to a hypothesis of causality-such as instrument effect-can be dismissed (see Phillips et aL3). For example, we have controlled well for other contaminations in the study by using the same facilities, the same nurse assessors, and so forth. However, there remains, as always, the possibility that protocols were not fully effective and, for example, the presence of the MDS in the nursing homes' medical records influenced the assessments in the post-RAI data collection. In most cases, however, such contamination would have the effect of reducing the effects seen here, either directly, or through increased random "noise."
Clearly the observed changes are part of more general positive changes that have occurred in nursing homes as a result of the multiple facets of the OBRA-87. But assessment and care planning have long been identified as the critical core of such improvements, as early as in the report of the Institute of Medicine29 that engendered OBRA-87. Although the RAI certainly cannot take sole credit for any detected changes in nursing homes, it has clearly been an integral part.
Along with these positive findings, we also report a negative result: that the rate of improvement declined in the post-RAI round. There is a variety of possible reasons for this result. Although we have performed extensive tests and reviews of our sampling and data collection methodology, it is always a possibility that the result is caused by some methodological contamination. A second and potentially more likely explanation is that the RAI has increased the stability of residents' health status, decreasing the cyclic incidence and resolution of problem conditions. Under this scenario, there will be lower rates of improvement because there are fewer residents with the condition or with the associated causal factors. A third hypothesis, and the one we feel is most likely, relates to the allocation of limited nursing home resources. The numerous nursing home reforms recently put in place, including the RAI, have focused attention on particular problems in the industry, including decubiti and the use of psychotropic drugs and physical restraints. With fixed and limited resources, staff have worked hard to prevent these problems, for they would be very visible failures. In turn, this effort may have taken resources and energy away from the relatively harder problem of resolving health problems that already had occurred. It is not possible to know now which of these three explanations (or others) represents the current situation.
The mixture of findings-positive and negativeencourages a careful view of the limitations of this study. From a methodological view, the study would have been strengthened if we had "gold standard" determinations of the several medical conditions considered, for any variability in the assessment by our research nurses adds unwanted "noise" to the analysis. As well, examining conditions with higher prevalence would have been more likely to lead to statistical findings by reduced variability. More importantly, as we have already discussed, we are unable to document completely the causal link between the RAI implementation and outcomes; thus, although our results are more than suggestive, we cannot make direct attribution to the RAI of the manifested changes in outcomes.
This evaluation set out to determine if the implementation of the RAI had caused differences in the care provided to this nation's nursing home population. Overall, the analysis reported here provides only one piece of an answer. For several specific health problems and conditions, prevalence and the rate at which residents decline have been reduced. These positive findings seem to be associated with the presence of the RAPS, thus encouraging all facilities to employ them to their fullest extent, and driving us to develop a more comprehensive set of RAP, for example to address problems not only of pain and stasis ulcer, but also foot care, discharge planning, and so forth. From the identification of improvement we need to draw understanding of how that improvement was achieved. In this way, we can go beyond current regulatory strategies that penalize poor care and identify and replicate models of good practice.
